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Small molecules – metabolites – provide the basis for chemical 
interactions between hosts and microbes. Most current techniques are 
unable to spatially link the metabolic phenotype and genotype of 
microorganisms in situ at a scale relevant to microbial interactions. Mass 
Spectrometry Imaging (MSI) and Fluorescence Microscopy provide 
powerful tools to address the technical challenge of linking metabolite 
production to symbiont and host cells in mixed communities and study 

spatial metabolomes of symbioses in situ. 
  
In this talk, I will focus on the potential of correlative MSI on an uncultivable, invertebrate-
microbe system at the micrometer level to reveal the secret chemical life of microbes (1). In 
our lab, we integrate chemical imaging with 3D tomography and microscopy, a culture-
independent approach to connect anatomic structure and metabolic function in millimeter-
sized symbiotic animals. We developed a correlative imaging workflow to connect the in situ 
production of metabolites with the organ-scale and cellular 3D distributions of mutualistic 
and pathogenic (micro)organisms in the same host animal (2).  
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(1) Geier et al. Nature Microbiology 2020 ‘Spatial metabolomics of in situ host–microbe interactions at the micrometre scale’ 
(2) Geier et al. PNAS 2021 ‘Connecting structure and function from organisms to molecules in small animal symbioses 
through chemo-histo-tomography’  
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